This study examines the impact of external debt and external debt servicing on the international reserves of Nigeria. The theoretical underpinning of the study was anchored on dual gap theory and the self-insurance theory of external reserves. The after effect research design was adopted to examine the components of the study in retrospect. Historical data spanning 1981 to 2018 was collated from the World Development indicators and analyzed using the error correction mechanism as the unit of analyses and estimated employing the least square technique. The empirical findings indicate that external debt stock exert a negative and statistically significant impact on Nigeria's foreign exchange reserve portfolios. It further emerged that external debt service payments exert a positive but statistically insignificant impact on the international reserves of Nigeria. The study concludes that external debt stock and external debt service payments has no significant impact on the international reserve portfolios of Nigeria. The study recommends that, the fiscal managers of Nigeria should exercise cushion in external borrowing in order to ensure that concomitant external debt service payments does not deplete the international reserves of the country.
Introduction
The funding challenges of developing countries are not alien to policy makers, researchers and academics. It is widely held that developing nations are constrained of sufficient funds to build basic infrastructure that would set the pace for capital formation and sustainable growth (Ayadi and Ayadi, 2008; Saheed et al., 2015; Rahaj, 2018) . This implies that tax revenue, crude oil proceeds and proceeds from other natural endowments which form the bulk of government revenue in developing countries are inadequate to stimulate sustainable growth. This is as a result of their inability to build adequate collection structures, tax base and acute volatility of commodity prices. Faced with shortfalls in revenue and the need to increase investment in public works, developing countries engage in deficit spending to bridge the gap in funding public expenditure. Central to this axiom is the beliefs that increase in public expenditure cultivate and stimulate the national productivity possibility curve outwards. The origin of this theory can be traced to Wagner's Law of increasing state activity of 1883 which averred that the size of economic development of a nation is directly a function of the size of public spending of that nation (Magazzino et al., 2015; Yoshito, 2015) .
Nigeria has consequently been engaging in deficit spending as anchor to capital formation and sustainable output growth. Plethora of studies has established that internal or external debt, when applied wholly on public works and infrastructure has the capacity to stimulate the economic wellbeing of a nation (Oshikoya, 1989; Asogwa et al., 2018) . According to Soludo (2013) public debt is needed to elevate and spur the size of aggregate investment and circumvent funding constraints of government budget in order cultivate sustainable growth and the GDP per capita of the nation. Records show that the fall in commodity prices in 1978 pressured the federal government to borrow from overseas (external debt) due to its dwindling foreign exchange earnings from crude oil to meet her many public works and projects in order to better the lots of the people (Ndubuisi, 2017; Asogwa et al., 2018; Rahaj, 2018) . However, records indicate that Nigeria used external loans to finance its first plan of development in 1962 (Oshikoya, 1989) . Public expenditure funding over the years have not changed significantly as government has been using borrowed funds to finance its expenditure plan due to revenue shortfalls from tax and oil.
The use of public debt in bridging the revenue shortfalls of the government is additionally creating a huge economic problem for countries as the debt figures continue to spiral. According to the Debt Management Office (2019) Nigeria's foreign debt stands at 27.162 billion USD, while local debt stood at 56.72 billion USD as at June 30, 2019. This calls for concern even as it has been averred that much of public debt in Nigeria have been misapplied due to indiscipline and thus fails to yield the anticipated results and reasons for the facility (Senibi et al., 2016; Rahaj, 2018) . Thus, making Nigeria to be a highly indebted nation with poor public infrastructure, per capita income and national productivity.
The exponetial increase in public expenditure enabled by external borrowings creates a huge burden on the nation. This is because the spiraling foreign debt stock poses a huge debt servicing obligation which has over the years gulped a gigantic sum of the national budget; thus, impeding national productivity possibilities (Johansson, 2010) . The repayment of the external debt stock and interest amount (otherwise called debt servicing) exert an enormous burden on the internatonal reserves of a nation due to the fact that the repayments are made in foreign currency. This implies that external settlements are sourced from the international reserves of the sovereign nation. They are also used to influence the exchange rate of the local currency. International reserves therefore, serve the purpose of preserving capital and provision of liquidity to meet the foreign exchange needs of the people (Tule et al., 2015) . Thus, further serving as the store of the international value of the national currency (Ito and McCauley, 2019) and other negative external shocks on the economy (Espinoza and Winant, 2014) . In fact, it is averred that international reserves is a major pointer to the debtor nation's ability to pay back the principal amount and interest on the external debt (Onwuka and Igwezea, 2014) .
Although external debt could be a reproductive stimulant in a well cultured system with fiscal discipline; however, this is yet to be seen in Nigeria owing to fiscal indiscipline and financial corruption. Consequently, the twin attacks on the international reserves of the nation via concormitant debt servicing and foreign exchange for importation stand to drain the reserves without a corresponding increase in earnings. Futher to this, economic theory holds that increasing external debt exposes a nation to high risk and that increasing foreign exchange reserves reduces the exposure level of a nation (Mansour, 2013) . However, debt servcing obligations stand to reduce the international reserve holdings of the nation. Given the spiraling external debt position of the nation; it is important to understand the dynamics of these variables in Nigeria. This tellingly makes it plausible to use econometric techniques to interrogate the interplay between external debt stock, debt servicing and international reserves. This is significant on sundry levels; (1) available extant studies are scant; (2) lately due to dwindling prices of primary commodities, developing nations are rapt on deficit financing via external debts, thus increasing the debt servicing obligation and depleting the international reserves of developing sovereign nations. Thus, it is imperative to study this phenomenon and contribute to the body of knowledge on external debt and foreign exchange reserves in Nigeria.
Theoretical Framework
The theoretical under pinning of this study are the dual gap theory of debt and the self-insurance theory of external reserves.
One common attribute of developing nations is their inability to accumulate aggregate savings large enough for investment in public works and infrastructure that would stimulate capital formation and national productivity. Their inability to enhance aggregate investment due to low aggregate savings arising from fiscal indiscipline creates a puzzle on how best to raise funds for public spending. This creates an obvious gap in savings and investment which needs to be bridged. In other words, the shortfall needs to be filled to increase public capital. Consequent on these, the dual gap theory of 1966 propagated by Chenery states that lack of adequate domestic savings creates a gap, and that the need to increase aggregate public spending in form of investments leads to foreign borrowings (Chenery and Strout, 1966; Rahaj, 2018) .
Self-insurance entails setting aside funds in order to mitigate possible unfortunate circumstances. It simply means maintaining a buffer stock to intervene on external shocks. Thus, the self-insurance theory of external reserves holds that nations should accumulate international reserves in the form of hard foreign currency, bank deposits, near money instruments in foreign denominations like treasury bills and certificates, gold holdings and special drawing rights. The theory posit that this would help the country to mitigate external shocks and serve as a buffer stock to intervene on the foreign exchange rate of a country (Akamobi and Ugwunna, 2017) . Thus, the theory holds that reserve accumulation help ensure that the price of foreign to that of the local currency other time is stable.
Review of Related Empirical Studies
Several empirical studies have been carried out on external debt and foerign exchange reserves. However, there are scant studies on external debt and foreign exchange reserves in Nigeria. This section presents review of related empirical studies on the major parameters of the study. Nwachukwu et al. (2016) examined the impact of exchange rate on Nigeria's international reserves using daily data spanning 2014 to 2015. The data was estimated using the threshold vector error correction technique. The results indicate that the coefficient of the error correction term was statistically insignificant. The results further indicate that the adjustment flow in the variables flow from international reserves to exchange rate in Nigeria. Saheed et al. (2015) examined the effect external debt has on foreign exchange rate in Nigeria. the study used foreign debt stock, debt service payment and foreign reserves as the explanatory variables, while foreign exchange rate was used as the explained variable otherwise known as the dependent variable. Time series data was collated and estimated employing the ordinary least square technique. The results show that all the explanatory variables have statistically significant impact on foreign exchange rate in Nigeria. Senibi et al. (2016) investigated the impact of public debt on foreign exchange reserves in Nigeria. Historical data spanning 1981 to 2013 was collated and analyzed using Fully Modified Ordinary Least Square method of estimation. The estimates indicate that public debt has a positive statistical impact on foreign exchange reserves in Nigeria.
Onwuka and Igwezea (2014) studied the impact of external reserves and external debt on Nigeria's exchange rate to the United State dollar. To achieve this, the study assumed that exchange rate is a function of external reserves and external debt in Nigeria. Time series data spanning 1981 to 2010 was collated. A multiple regression model was built and estimated using the ordinary least square technique. The results indicate the existence of a positive nexus between foreign reserves and external debt on foreign exchange rate in Nigeria. Ugwuegbe et al. (2016) investigated the impact of foreign debt and foreign grant on economic growth in Nigeria, using time series data spanning 1980 to 2013. The data was estimated using the error correction technique following the least square technique. The empirical results indicate the existence of a significant linear nexus between external debt and national output. Results further show that foreign grant exert a positive impact on economic growth at an insignificant rate. Akpan (2016) examined the impact of international reserves of Nigeria on gross domestic product, inflation, FOREX, unemployment, investment, foreign public debt and total trade. Time series data spanning 2004 to 2010 was collated for the analyses and estimation. The study employed the least square technique for the estimation.
The results indicate that gross domestic product and exchange rate exert a positive and significant impact on foreign exchange reserves. Other results indicate that inflation, investment and total trade has a positive impact on external reserves at an insignificant rate. The results for external debt and unemployment rate were found to bear negative and insignificant impact on the external reserves of Nigeria. Asogwa et al. (2018) assessed the impact of foreign debts and foreign exchange reserves on economic growth in Nigeria. The study assumed that gross domestic product is a function of Nigeria's external debt stock and reserves. Time series data covering 2007 to 2016 was estimated employing the ordinary least square technique to empirically explain the changes in economic growth that is caused by the explanatory indicators of the study. It emerged that foreign debt service payments exert an insignificant indirect impact on output growth, while external debt amount had a direct impact on economic growth at an insignificant level.
The study by Ndubuisi (2017) examined foreign debt service payment, external debt, international reserves, and exchange rate on real gross domestic product in Nigeria. Historical data spanning 1985 to 2015 was collated and analyzed using the error correction technique. The results showed that foreign debt service payments exert a negative and insignificant impact on output growth in Nigeria. Eternal debt was found to have a linear and statistically significant impact economic growth in Nigeria. International reserves and exchange rate which were used as control variables had a statistically significant impact the national productivity of Nigeria. Nwanne and Eze (2015) examined the nexus between external debt stock, external debt service payment and foreign exchange rate in Nigeria. Time series data spanning 32 years, 1981 to 2013 was collated and analyzed using the Johansson cointegration test, which established the existence of long run equilibrium relationship. The ordinary least technique was employed to determine the direct and magnitude of the relationship. The results indicate that external debt stock has a positive relationship with foreign exchange rate, while external debt service payment exerted a negative effect on exchange rate in Nigeria. Anidiobu and Okolie (2016) carried out a response study on external debt and exchange rate volatility in Nigeria. The study specifically set out to ascertain if external debt, external debt service payment and balance of trade has a positive and or significant relationship exist between these explanatory variables and exchange rate. Historical data covering 1986 to 2013 and estimated using the ordinary least square technique. The study found that the external debt stock exerted a positive but insignificant effect on exchange rate. It also emerged that external debt service payment has a negative and insignificant influence on exchange rate. Balance of trade however, indicated that the variable has a positive and significant impact on exchange rate in Nigeria.
Using the granger causality test and ordinary least square technique, Draz and Ahmad (2015) investigated the influence of foreign debt and crude oil prices on exchange rates in Pakistan. Time series data spanning 1965 to 2009 was collated for the analyses and estimation. The test results revealed that foreign debt exerted a statistically significant impact FOREX. It also emerge that world crude oil prices bear an insignificant impact on FOREX in Pakistan. Essien et al. (2016) investigated the effect of domestic and foreign debt on lending interest rates, consumer price index and national output in Nigeria. The study used secondary time series data spanning 1970 to 2014. A VAR model was built and the estimates indicate that external shocks to the lag of foreign debt stock raised the lending interest rate. It further emerged that aggregate public debt exerted a statistically significant influence on consumer price index and national output in Nigeria.
The study by Abdullahi et al. (2015) seeks to ascertain the determinant of external debt accumulation in Nigeria. Historical data covering 1980 to 2013 was collated and estimated using ARDL. The study hypothesized that exchange rate, savings, lending interest rate and budget deficit as the determinants of foreign debt accumulation in Nigeria. The study found that the independent variables of the study have a significant impact on external debt in Nigeria in the long term; however, the adjustment speed was found to be weak in the short term. Kouladoum (2018) investigated the impact of foreign debt stock on real foreign exchange rate in Chad. The independent variables of the study are -external debt stock, external debt service payments, public spending, aggregate public investment, broad money supply and the degree of trade openness, whereas the endogenous variable of the study is real foreign exchange rate. Historical data from 1975 to 2014 was collated and estimated using GMM. The results indicate that foreign debt stock exerts a positive and significant impact on the dependent variable at the 5% threshold. Aggregate investment and government spending was found to be have a statistically insignificant negative impact on FOREX. Other results indicate that broad money supply has a linear but insignificant influence, while debt service payment exerted a statistically significant nonlinear impact on real exchange rate in Chad. Eva et al. (2015) examined the determinants of external debt stock in Malaysia. The study hypothesized gross domestic product, real interest rate, consumer price index and broad money supply as determinants of foreign debt in Malaysia. Time series data spanning 1970 to 2013 was collated for the empirical analysis. The ordinary least square technique and variance decomposition was used to estimate that data. Findings from the study show that there is a long term equilibrium relationship between the independent variables and the dependent measure of the study. Furthermore, the study found that real interest rate has a short term nexus with external debt. Also, the variance analysis indicate that real interest rate was more potent exogenous variable than the other factors, whereas, consumer price index was found to be more potent endogenous variable amongst the variables of the study.
Olomola and Ajayi (2018) investigated the factors affecting the foreign exchange reserves in West African states. The study hypothesized population, constant GDP per capita, constant exports receipts, percentage of imports to GDP and nominal exchange rate. Historical data was collated for the estimation using the ordinary least square technique. It emerged that population, GDP per capita, export receipts exert positive and significant impact on international reserves. The estimates further show that the ratio of import to GDP and nominal exchange rate exerts a negative but significant impact on foreign exchange reserves.
Similarly, Osigwe et al. (2015) appraised the factors determining external reserve portfolios of Nigeria. The study theorized that the reserve portfolio of the country is determined by foreign exchange rate, crude oil exports, foreign direct inflows, real national output, lending interest rate, consumer price index and non-oil exports. To avoid spurious results, the Augmented Dickey Fuller test to stabilize the series. The ordinary least square was used to estimate the data. The estimates indicate that national output, oil export and foreign direct investments have a linear and significant influence on foreign reserves. Exchange rate and inflation were found to be negative and significant determinants of international reserves. Furthermore, lending interest was found to be nonlinear and statistically insignificant influence on external reserves. The study concludes that GDP, oil exports and foreign capital inflow as the determinants of international reserves in Nigeria.
In another study on the determinants of international reserve holdings of Nigeria by Akamobi and Ugwunna (2017) . The authors holds that the factors affecting Nigeria's international reserves are real national income, inflation rate, lending interest rate, nominal foreign exchange rate, crude oil prices and domestic credit in the economy. They collated time series data spanning 1970 to 2013 to empirically ascertain their theoretical position. In order to absolve the long run and short term dynamics established using the cointegration test, the error correction technique was employed. The estimates from the analytical tool show that international crude oil prices and the supply of credit as the key determinants of Nigeria's external reserves. However, the other independent variables were found to be determinants of external reserves in the long run, meaning the effect they exert reserve accumulation is built over a long period of time.
Methodology

Research Design
The study adopted the after effect research design (also known as the ex post facto research design). The choice of this design is anchored on the fact that the researcher has no direct or indirect control over the behaviour of the phenomenon in the past. Thus, the study used historical data to mimic and investigate the interaction of these variables spanning 1981 to 2018, a 37 years period in retrospect.
Source and Nature of Data
Data for the study was collated from the World Development Indicators. This implies that the data for the study was collated from a secondary source. The nature of data collated for the study is time series data covering 1981 to 2018. © 2020 by the authors; licensee Asian Online Journal Publishing Group
Model Specification
The model for this study is built following closely to extant literature on external debt and international reserves reviewed in this study. However, the study introduced exchange rate and lending interest rate as control to enable the interaction between the dependent and independent variables of the study.
The functional relationship between the dependent variable and the explanatory variables is expressed as: ExRs = f(ExDS, ExDsP, ExR) This is further transformed to an econometric model as follows: LogExRst = ß + ß1logExDSt + ß2logExDsPt + ß3logExRt + µt ß is the intercept of the model, -are the coefficients of the independent indicators, t is time series, and µ is the error term of the model.
ExRs is Nigeria's total reserves comprising holdings of monetary gold, special drawing rights, reserves of IMF members held by the IMF, and holdings of foreign exchange under the control of monetary authorities.
ExDS is total external debt. This is debt owed by Nigeria repayable in currency, goods, or services. Total external debt is the sum of public, publicly guaranteed, and private nonguaranteed long-term debt, use of IMF credit, and short-term debt. Short-term debt includes all debt having an original maturity of one year or less and interest in arrears on long-term debt.
ExDsP is total debt service payments. This is the sum of principal repayments and interest actually paid in currency, goods, or services on long-term debt, interest paid on short-term debt, and repayments (repurchases and charges).
ExR is foreign exchange rate. It is introduced as a control variable. Further to this, the Augmented Dickey-Fuller test is employed to solidify the time series first before they are estimated at their orders of integration. This is to avoid spurious results and estimates. Furthermore, the Johanson co-integration test was employed to ascertain whether long run equilibrium relationship exist in the model or not. The existence of a single long run equilibrium relationship gives econometric credence to carry out the error correction process. Table 1 presents the summary descriptive statistics of the variables of the study. The descriptive results indicate the observations are equal. The mean of the variables are; ExRs (9.911777), ExDS (10.38712), ExDsP (9.289454) and ExR (1.484203) . Jarque-Bera statistics shows that all the variables of the study are normally distributed. The analyses further show that, aside ExDsP, all the other variables are negatively skewed.
Econometric Results
Descriptive Statistics
The variability of returned indicated by the standard deviation statistics indicate as follows; ExRs (0.606889), ExDS (0.172289), ExDsP (0.281641) and finally, ExR (0.858342). Comparatively, the values indicate that, all the variables are noticeable dispersed far below the mean and middle values. Table 2 presents the summary unit root test statistics of the variables of the study. Table 3 presents the Johansen cointegration test results of the study. The summary test results indicate the existence of long run equilibrium relationship in the model. Specifically, the summary test results indicate the existence of a single cointegrating relationship in the model. This invariably gives econometric credence to carry out the error correction process. Table 4 presents the results of the error correction mechanism estimated using the least square technique. Table 4 x-rays the impact of external debt stock and external debt service payments on Nigeria's foreign exchange reserves. The adjusted coefficient of determinant indicated that 86% variation in the dependent variable is explained by the explanatory variables used in the study. This implies that the remaining 14% of variation is not captured in this study. The adjusted R 2 coefficient further indicates that the model is well fitted. This is corroborated by the DW statistics of 1.993854 (which is approximately 2); indicating that there is no first order serial autocorrelation. Additionally, the indicator of the statistics of significance of the entire model (the Fisher's ratio) signaled that the model is statistically significant. Furthermore, the coefficient of the error correction term is negative. This implies that the model has capacity to adjust and return periodically to equilibrium. Specifically, the coefficient showed that there is a 36% slow speed of adjustment to equilibrium. This further indicates that the model is fit and adequate for the purpose of the study.
Augmented Dickey-Fuller Statistics
Johansen Co-integration Test Results
Error Correction Results
Furthermore, the explanatory variables aver as follows; External debt stock (ExDs), which captures Nigeria's external debt portfolio to foreign financial institutions indicated that the external debt stock exert a negative impact on Nigeria's foreign exchange reserve portfolios. The measure of significance (t-statistics) also indicated it has a statistically significant impact on international reserves. This is indicative of the fact that, the coefficient of external debt stock is negative and the p-value is below the 5% acceptable level of significance. This implies the external public debt stock has no bearing the accumulation of the international reserves of the country. This further avers that the external debt stock and international reserves have no direct link. This is contrary to economic theory which holds that exponential increase in the external debt stock would lead to the depletion of the reserves of a nation due to the fact that external settlements are sourced and paid from the international reserves of the sovereign nation.
External debt service payments (ExDsP), which captures the interest payable to internal financial institutions, indicated that the variable exerted a positive and statistically insignificant impact on the international reserves of Nigeria. This is indicative of the fact that, the coefficient of external debt service payment is positive and the pvalue is above the 5% tolerable level of significance. This goes to say that external debt service payments have an insignificant capacity to deplete the foreign exchange reserve holding of Nigeria. This implies that as the external debt service payments increase, maybe as a result of the accumulation of more external debt and or as a result of increase in international lending interest rate; so does it drain the international reserves of the nation at insignificant proportions. The finding by Anidiobu and Okolie (2016) is a close aproximation to the findings of this study. This closely follows economic theory which holds that exponential increase in the external debt servicing would lead to the depletion of the reserves of a nation due to the fact that external settlements are sourced and paid from the international reserves of the sovereign nation.
Conclusion
This study examines the impact of external debt and external debt servicing on the international reserves of Nigeria. Historical data spanning 1981 to 2018 was collated and analysed using the error correction mechanism as the unit of analyses and estimated employing the least square technique. The findings indicates that external debt stock exert a negative and statistically significant impact on Nigeria's foreign exchange reserve portfolios. This implies that external debt has no bearing on the foreign exchange reserve portfolios of the country. It further emerged that external debt service payments exert a positive but statistically insignificant impact on the international reserves of Nigeria. The study concludes that external debt stock and external debt service payments has no significant impact on the international reserve portfolios of Nigeria. The study recommends that, the fiscal managers of Nigeria should exercise cushion in external borrowing in order to ensure that spiraling external debt service payments does not deplete the international reserves of the country.
